A new scheme for secure information transmission is proposed using the generalized modified projective synchronization (GMPS) method. ). This circuit is employed to encrypt the information signal. In the receiver end, by designing the controllers and the parameter update rule, GMPS between the transmitter and receiver systems is achieved and the unknown parameters are estimated simultaneously. Based on the Lyapunov stability theory, the controllers and corresponding parameters update rule are constructed to achieve generalized modified projective synchronization between the transmitter and receiver system with uncertain parameters. The original information signal can be recovered successfully through some simple operations by the estimated parameter. The message signal can be finally recovered by the identified parameter and the corresponding demodulation method. Numerical simulations are performed to show the validity and feasibility of the presented secure communication scheme.
Introduction
The combination of synchronization and unpredictability leads to an interesting application: A secret message which is to be sent from a transmitter to a receiver (two identical MCO) is encoded in the chaotic The organization of this paper is as follows. In Section 2 we present the dynamical analysis linked to the transformation theory of the MCO. The section 3 is consecrated to the dynamical analysis of the system dynamic proposed. Problem formulation is relaxed. In section 4, a secure communication scheme via GMPS of the MCO system is proposed. The controllers and the parameter update rule are devised for obtaining the desired synchronization and identify the unknown parameter simultaneously. Numerical simulations are given to illustrate and validate the proposed communication scheme in section 5. Our conclusions are finally drawn in section 6.
Description of the MCO
The Colpitts circuit is easily modelled, easily realized and scalable in frequency. In 1994, the occurrence of chaos was first demonstrated in the Colpitts oscillator by [25] . Actually the chaotic dynamics produced by this oscillator is relatively well understood (see an interesting text in Ref. [22] ).
An autonomous MCO chaotic system in Ref. [23] which is described by the following nonlinear differential equations: 
Dynamical Approach of MCO

Transformation analysis of MCO
In order to quantify the parameters inside the exponential term argument, let introduce the coordinates change in state and output-space:
. The system (3) present five parameters as system (1) which confirms the linearity of transformation.
Existence and uniqueness of the solution
Let's defined a class of continuous ( 
System (4) can be written in the following form: The solution of (6) and (7) is given by
From the equivalence of the integral equation (11) and the system (6)- (7), denoting the right hand side of (8) 
The following consideration can be made if 1 K  , then then mapping (6) is a contraction mapping. The proof of theorem 1 is complete.
Dissipation and existence of attractors
Preliminary insights concerning the existence of attractive sets that might coexist in the system could be gained by evaluating the volume contraction/expansion rate 
Coupled Colpitts Oscillators
Consider the fact that the system (4) is dissipative which is expressed as follows:
This condition implies that the solutions of the new system are bounded as . We may rewrite the condition (10) as follows: 
In fact, an infinitesimal deviation of the initial conditions will eventually result in the divergence of nearby starting orbits. After a while, the system initially unstable becomes dissipative and stays unchanged with respect to its dynamical variables which strongly justify the synchronization process of MCO in the space considered. Fig. 2 and 3 depicts the divergence of the flow (4) and the phase portrait in the new space. 
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A New Secure Communication Scheme via GMPS of the MCO
Consider the following driving system
m( ) is the plaintext that is modulated into the chaotic driving system. Select the output z 1 (τ) of the driving system (12) as the transmitted signal, then constructs the receiver as follows:
where  is the positive constant parameter.
The overall transmission scheme is presented below on Fig. 4 . 
Coupled Colpitts Oscillators
Then the derivative of the error system can be described as 
The controllers and adaptive laws are designed by   
where
One advantage of this type of controller is that it can be easily constructed through time varying resistors, capacitors or operational amplifier and their combinations, or using a digital signal processor together with the appropriate converters. Consequently, 
The GMPS between master and slave systems will occur by the control law (16) and the following update rules for five unknown parameters 1 2 3 4 , , ,         and 6   : 
Theorem 2. For given nonzero scaling functions () i t  (i=1,2), GFPS between the transmitter (12) and the receiver system (13) can be achieved, and all the uncertain parameters of the transmitter can be estimated under the conditions (16) et (18).
Proof. Let define a Lyapunov candidate 
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where 12 and LL are sufficiently large positive constants compared to  . It is clear that the Lyapunov function V(e) is a positive definite function. Now, taking the time derivative of equation (19), we then get
Using solutions (17) and (18) 
Since the eigen frequency of the message signal m is much less than the oscillating frequency of the chaotic system, in practice we consider 0 dm dt  . Then
. One then has
Since the Lyapunov function V is a positive definite and its time derivative dV d is negative definite in the neighborhood of the zero solution for the system (17), the dynamical system error can converge asymptotically to the origin. This complete the proof.
Numerical Simulations
The plaintext message can bounded or unbounded with an oscillatory frequency less than the frequency of 
Conclusions and Remarks
In this paper, we have studied the generalized modified projective synchronization of the modified Colpitts oscillator. A reliable mathematical transformation is proposed in order to handle all the parameters of the receiver. We remark that the proposed scheme is applicable to various other dynamical systems to efficiently estimate unknown parameters which could be arguments of some other nonlinear functions. The knowledge of all system parameters by estimation theory presented above is meaningful in practice. By the numerical simulation on the MCO in the new space, choosing suitable scale factor and controllers, we can achieve GMPS precision in a very short time. This could meet the challenge of many existing chaotic systems. Finally, based on this method, a novel secure communication project is designed. Under this structure, the message signal can successfully and secretly be transmitted through four main functions, i.e., modulation, chaotic transmitter, chaotic receiver and demodulation. Therefore, our secure communication has certain significance in practical applications. As a result, our study is of significances both in theory and in application.
